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Abstract
Objectives: Pediatric chronic pain has often been examined from a risk perspective, and
relatively less is known about the individual and family-level resilience factors that help youth
with chronic pain maintain their quality of life. This cross-sectional study: a) examined the
relations among purported youth and parent resilience (youth pain acceptance and pain selfefficacy, parent psychological flexibility) and risk (youth pain intensity, parent protectiveness)
factors with youth quality of life, and b) tested exploratory statistical mechanisms that may
explain relations between parent and youth variables. Methods: Participants included 122 youth
(10 to 17 years; M=14.26, SD=2.19) seen in an interdisciplinary pediatric chronic pain program
and a parent. Youth completed measures of their average pain, quality of life, pain acceptance,
and pain self-efficacy. Parents completed measures of their pain-related psychological flexibility
and behavioral responses to pain (i.e., protectiveness, distraction, monitoring, minimizing).
Results: Youth pain acceptance, pain self-efficacy, and parent psychological flexibility were
highly positively correlated with each other, and with overall youth quality of life. Evidence for a
buffering effect of pain acceptance and pain self-efficacy on the association between pain
intensity and quality of life was not found. Protectiveness was found to be a significant mediator
of the relation between parental psychological flexibility and youth quality of life. Discussion:
The results are discussed in the context of the resilience-risk framework and current
understandings of the role of parental factors for pediatric chronic pain.
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Introduction
Pediatric chronic pain is a prevalent health concern that is commonly associated with
negative effects on daily functioning in the social, academic, physical, and emotional domains,
which is reflected in an overall decreased quality of life (QOL) [1]. Research on pediatric
chronic pain has largely focused on risk factors and adverse consequences, such as factors that
negatively impact QOL [1,2]. However, individual variation in pain adaptation and functioning
has been observed [3,4], suggesting that some factors may be protective for youth. Within
pediatric chronic pain interventions, helping the youth return to school, maintain social
interactions, and engage in physical activity have been identified as primary goals of treatment,
rather than focusing on reducing pain levels [5,6]. Thus, it is important to understand the youth
and parent factors contributing to QOL in youth with chronic pain, in order to further optimize
family-based interventions.
The resilience-risk model of pediatric chronic pain identifies resilience and risk factors
that promote pain adaptation or exacerbate pain at the individual and familial level [7]. Further, it
has been proposed that resilience factors may both be relatively stable/broad traits, such as
optimism or mindfulness [7,8], as well as pain-specific factors such as pain acceptance (living
with pain without reaction, disapproval, or attempts to reduce/avoid it)[19,20] and pain selfefficacy (confidence that one can function despite pain)[11]. Pain acceptance and pain selfefficacy may be important factors to consider, as helping youth to live and function with their
pain is often a goal of chronic pain interventions. In youth, pain acceptance and pain selfefficacy have been associated with reduced depressive symptoms, pain catastrophizing, pain
interference, and mobility difficulties, as well as improved school functioning and QOL [12–16].
In adults with chronic pain, pain acceptance moderated the relation between pain intensity and
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QOL [17], as well as ‘buffered’ expected increases in negative affect during intense pain [18].
Additionally, a study of children with juvenile arthritis found evidence for a buffering effect of
pain acceptance on the relation between youth pain intensity and functional disability [19].
However, the potentially moderating role of both pain acceptance and pain self-efficacy on QOL
outcomes in youth with a wide range of chronic pain conditions has not yet been investigated.
The associations between pain intensity and youth resilience factors have been
inconsistent in the literature. Small yet significant associations between pain self-efficacy and
pain intensity have been reported [13], as well as no associations at all [11]. Similarly, some
studies have found significant associations (with ranging effect sizes) between pain acceptance
and pain intensity [13,16,19,20], whereas others have reported no significant associations,
suggesting that higher pain acceptance is not simply a function of lower pain [14]. This
inconsistency demonstrates the importance of, and need for, continued replication of research
findings in the field, in order to draw more confident conclusions from the literature [21,22].
Parent factors may also shape the development and maintenance of youth pain from both
a resilience and risk perspective [7]. For example, how parents respond to the pain is important;
four parental response styles to youth pain have been identified via the Adult Responses to
Children’s Symptoms scale (ARCS) [23]. Protectiveness – characterized by a restriction of the
child’s activities – is the most widely studied response style and is related to greater youth pain,
functional disability, pain interference, and parental distress [24–28], indicating a potential
parental risk factor for pediatric chronic pain outcomes [7]. Though relatively less studied, one
study found that greater monitoring (checking in on the pain) and minimizing
(dismissing/downplaying the pain), associated with increased youth functional disability,
particularly if youth were experiencing higher levels of depression and anxiety [29]. The role of
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a fourth response style, distraction (taking attention away from the pain), has not yet been
investigated within a pediatric chronic pain context in relation to youth outcomes. In acute pain
contexts, it has been demonstrated that parental distraction may be a helpful response style in
reducing both youth pain and distress [30]. However, it could be argued that distraction for
chronic, long-standing pain may not be helpful because it may encourage pain avoidance rather
than acceptance, which has generally been associated with poorer youth outcomes [23,31,32]. To
date, few studies have examined or reported on associations among the recently identified parent
responses aside from protectiveness. Further, the studies which have reported on the other parent
response styles have either not included associations with youth outcomes [33,34], or have not
considered youth resilience factors such as pain self-efficacy [19,35].
Parent responses to pain are likely at least partially informed by their own cognitions and
beliefs regarding their youth’s pain [32]. For example, pain-related psychological flexibility is
defined as the capacity of a parent to accept their own distress related to their youth’s pain, and
continue to engage the youth in valued activities; pain-related psychological flexibility is related
to better youth social and emotional functioning, lower functional disability, and higher youth
pain acceptance [19,35,36]. However, what is less clear is how parents’ own attitudes/cognitions
may be contributing to positive youth functioning. One study has demonstrated that parent
psychological flexibility may indirectly influence youth outcomes via youth pain acceptance
[19]. However, it is also possible that how parents think about their youth’s pain may potentially
impact how they are likely to respond to their youth, which in turn may lead to differential
outcomes in youth QOL. Recently, it has been found that parent protectiveness appears to
statistically mediate the relation between parent psychological flexibility and youth functional
disability [35], although the role of other parental responses in unknown. Therefore, it is
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important to extend this single study finding to examine youth QOL as an outcome, as well as
consider other parental response styles.
A resilience-risk approach to pediatric chronic pain considering both youth and parent
factors is necessary to better understand how they contribute to differential QOL in youth with
chronic pain. Youth pain intensity and parent protectiveness are identified risk factors, and youth
pain acceptance and pain self-efficacy, as well as parental psychological flexibility are identified
resilience factors [7]. The role of other parental response styles, such as monitoring, minimizing,
and distraction within the resilience-risk framework is less studied and understood, especially in
relation to youth outcomes. Thus, the aims of this cross-sectional study were to investigate the
relations among youth pain acceptance and pain self-efficacy, and parent psychological
flexibility and responses to pain, in relation to youth pain intensity and QOL. We expected
positive associations among the resilience factors of youth pain acceptance, pain self-efficacy,
parent psychological flexibility, and youth quality of life. We also expected negative associations
between the youth and parent resilience factors and youth pain intensity. Parent protectiveness,
monitoring, and minimizing were expected to share negative associations with youth pain
acceptance, pain self-efficacy, quality of life, and parent psychological flexibility. In line with
frameworks that suggest distraction may be associated with an avoidant response style, it was
hypothesized that parental distraction would be negatively associated with youth pain
acceptance, pain self-efficacy, and quality of life.
Additionally, this study sought to add to the sparse literature showing that youth pain
acceptance buffers the effect of pain intensity on disability [19], and that parent protectiveness
statistically mediates the relation between parent psychological flexibility and youth functional
disability [37]. Specifically, this study sought to extend these findings by examining the: (1)
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moderating role of youth pain acceptance and pain self-efficacy on QOL outcomes, and (2)
exploratory mediating effects of parental responses on the association between parent
psychological flexibility and youth QOL. Informed by previous findings [19], it was
hypothesized that both youth pain acceptance and pain self-efficacy would moderate the relation
between pain intensity and QOL. It was also hypothesized that parental protectiveness,
monitoring, minimizing, and distraction would statistically partially mediate the relation between
parent psychological flexibility and youth quality of life.
Method
Participants and Procedure
Participants for this study were recruited as part of an ongoing research database that is
being collected at a publicly funded, outpatient pediatric chronic pain clinic in Canada. Youth
and parents provided informed consent and/or assent to participate in an ongoing research
database which tracks patients throughout the program. Inclusion criteria were youth with
chronic pain (pain for >3 months) between 10 to 17 years and the participation of a parent. Both
youth and parent consent/assent were necessary in order to participate. Parents were considered
to be any primary caregiver of the youth. Exclusion criteria included inability of the youth and/or
parent to complete the questionnaires (e.g., inability to read or understand English or significant
developmental delays) or youth aged younger than 10 years. Data for this study were drawn from
questionnaires completed prior to or at the intake appointment only (i.e., prior to receiving any
treatment). Institutional ethics approvals from the hospital and the university were granted.
Data were collected between January 2017 and March 2018. One hundred and fifty
families were approached at this time. Eleven patients did not meet inclusion/exclusion criteria,
four declined participation (e.g., did not want to or were not interested in participating in

8
research), and five were lost to follow-up (e.g., did not return after intake). In total, data were
drawn from 130 youth and parent dyads. Of these dyads, a further 8 were excluded from the
analyses because they did not meet inclusion criteria due to missing measures (n=7), or pain for
<3 months (n=1; Complex Regional Pain Syndrome in its early stages). Thus, in the final
sample, participants were 122 youth between the ages of 10 to 17 years (M=14.26, SD=2.19) and
their parent/caregiver. In total, 93 girls (76.2%) and 29 boys (23.8%) participated in the study,
and participating parents were predominantly mothers (82.8%), with a smaller subset of fathers
(10.7%), grandparents (1.6%), and other (i.e., parents completed questionnaires together; 4.9%).
Demographic information is presented in Table 1.
Measures
Youth Questionnaires
Pain Intensity. The Faces-Pain Scale Revised (FPS-R) was used to capture youth selfreport of average pain intensity over the past one week [38]. The FPS-R presents six faces
depicting increasing levels of pain that correspond to a numeric rating score from 0-10, in twopoint intervals, from 0 (“No Pain”) to 10 (“Very Much Pain”). Higher scores demonstrate greater
pain intensity. The FPS-R has been recommended for use in clinical trials [39], and has
demonstrated high content validity and convergent validity for use with children older than 4
years [38].
Quality of Life. The Pediatric QOL Inventory Generic Core Scales Short Form (PedsQL
SF15) is a 15-item self-report scale used to assess for QOL in youth, which has been adapted
from the original 23-item version [40]. Items are rated on a 5-point scale ranging from 0
(“Never”) to 4 (“Almost Always”). The PedsQL SF15 includes four subscales of physical
functioning, emotional functioning, social functioning, and school functioning. Subscales can be
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combined to derive a total score, which ranges from 0 to 100 with higher scores reflecting higher
QOL. The total score was used in the analyses for this study. The PedsQL SF15 has
demonstrated adequate internal reliability in a sample of youth 12-18 years [41]. Overall, the
PedsQL SF15 demonstrated adequate internal consistency in the present study (α=.85) consistent
with previous studies [41].
Pain Acceptance. Youth completed the Chronic Pain Acceptance Questionnaire for
Adolescents (CPAQ-A) to assess for pain acceptance [14]. On the CPAQ-A, pain acceptance is
measured by two factors: activity engagement (e.g., “I can do activities well even if I do not
control my pain”), and pain willingness (e.g., “It’s O.K. to experience pain”). Items are rated on
a scale from 0 (“Never True”) to 4 (“Always True”), with higher scores indicating higher pain
acceptance. The CPAQ-A has shown high internal consistency and good construct validity for
use with youth aged 10-19 years [14,42]. Internal consistency in this study was adequate and
comparable to prior research (α=.87)[42].
Pain Self-Efficacy. The Child Self-Efficacy Scale (CSE) was used to assess for youth
pain self-efficacy in chronic pain [11]. The CSE is a 7-item scale that has been validated for use
with youth aged 9-18 years. It measures the strength of a youth’s belief that they are able to
engage in activities, rated on a 5-point scale ranging from 1 (“Very Sure”) to 5 (“Very Unsure”).
Examples of activities on the CSE include the youth’s belief in their ability to complete
homework, do chores, and see their friends. In this study, the CSE was reverse scored and mean
scale scores were computed, such that higher scores indicated higher pain self-efficacy. Internal
consistency in this study was adequate and consistent with prior research (α =.89)[11].
Parent Questionnaires
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Responses to Youth’s Pain. The Adult Responses to Children’s Symptoms (ARCS) was
used to measure parental responses to their child’s pain. The ARCS was scored and interpreted
via the most recently reported four-factor structure for youth aged 7-18 years: protectiveness,
distraction, monitoring, and minimizing [23]. Parents were asked to rate how often they engaged
in a behavior on a 5-point scale ranging from 0 (“Never”) to 4 (“Always”). Mean scale scores
were computed for each response style, with higher scores indicating greater use of that
response. Internal consistency for the four-factor structure of the ARCS was variable in this
study (α =.83 for protectiveness, α=.61 for minimizing, α =.78 for monitoring, and α =.58 for
distraction), though consistent with previously published research [23].
Pain-related Psychological Flexibility. Parents also completed the Parent Psychological
Flexibility Questionnaire (PPFQ), which is a 17-item measure designed to assess parents’ level
of psychological flexibility regarding their child’s pain [36]. Items are rated on a 7-point scale
ranging from 0 (“Never True”) to 6 (“Always True”). A mean score was calculated for parents’
reported level of psychological flexibility, with higher scores indicating greater psychological
flexibility. The PPFQ has demonstrated high internal consistency (α =.89) and good convergent
and concurrent validity for youth 10-18 years [43,44]. Internal consistency in the present study
(α=.87) was consistent with previous findings [43].
Analytic Plan
All statistical analyses were conducted using the Statistical Package for Social Sciences
software program (SPSS; Version 24.0). Minimum sample size estimates were derived from
statistical software (i.e., R) and previously published guidelines [45,46]. Thus, in order to detect
medium sized effects with a power of 0.8 and significance level of .05, a minimum sample of 85,
71, and 76 were required to conduct correlations, mediation, and moderation respectively. The
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current sample size exceeds the minimum sample size requirements. Age and gender were
controlled for in all analyses.
Less than 5% of the data were missing for each outcome (pain intensity [1.6%], quality of
life [0.8%], pain self-efficacy [4.1%], pain acceptance [3.2%], parental responses [3.2%], and
parent psychological flexibility [2.5%]). Additionally, Little’s MCAR test revealed that data
were missing completely at random. Thus, list-wise deletion was used to account for missing
data in all analyses [47]. Pearson and Spearman correlations (for non-normal data) were
conducted with all variables. Given that many variables are considered in the preliminary
correlation, it is possible that multiple comparisons may increase the Type I error rate, however a
conventional statistical correctio (i.e., Bonferroni correction) was not applied due to its stringent
and conservative nature and likelihood for Type II error [48]. Discussions of the results will
focus on interpreting effect sizes and CI, rather than p-values.
Moderation and cross-sectional mediation analyses were conducted using the PROCESS
macro for SPSS. Two separate moderation analyses were conducted: the relation of pain
intensity (predictor) and QOL (outcomes) moderated by (a) pain acceptance, and (b) pain selfefficacy. Predictors and moderators were mean-centered prior to analyses, and bias-corrected
bootstrapping was performed with 5000 samples.
Given the low reliability of the distraction and minimizing subscales, these were
excluded from the planned mediation analysis. Instead, a parallel mediation was conducted as
follows: the relation between parental psychological flexibility (predictor) and youth QOL
(outcome) mediated by (a) protectiveness and (b) monitoring. A regression-based path analytic
framework and bias-corrected bootstrapping was used to test for indirect effects with 5000
samples.
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Results
Associations Among Youth and Parental Factors, Pain, and QOL
Pearson’s and Spearman’s correlations, means, standard deviations, and 95%
bootstrapped confidence intervals (95% CI) are reported in Table 2. Pain intensity was
significantly and negatively associated with QOL and pain acceptance, and positively correlated
with parental distraction. As hypothesized, youth and parent factors of pain acceptance, pain selfefficacy, and parental psychological flexibility were highly and positively correlated with each
other and with youth QOL. Parent psychological flexibility was negatively associated with the
parental response styles of protectiveness, distraction, and monitoring. Only protectiveness,
distraction, and minimizing were found to be significantly and negatively correlated with youth
QOL (i.e., not parental monitoring). Significant positive correlations were found among the
parental response styles, except between parental minimization and distraction as well as
between parental minimization and monitoring.
Moderating Roles of Pain Acceptance and Pain Self-Efficacy on the Relation between Pain
Intensity and QOL
Pain Acceptance. Pain acceptance was tested as a moderator of the relation between
youth pain intensity and QOL. The main effects of pain intensity and pain acceptance, as well as
the interaction effect, accounted for 25% of the variance in QOL (F=7.07, p<.001; Table 3).
However, the interaction term was not significant (b=.46, SE=1.10, 95%CI [-1.82, 2.74]), R2
change=.00), demonstrating no evidence for a moderating role of pain acceptance.
Pain Self-Efficacy. Pain self-efficacy was also tested as a moderator of the relation
between youth pain intensity and QOL. The main effects of pain intensity and pain self-efficacy,
as well as the interaction effect accounted for 26% of the variance in QOL (F=7.39 p<.001;
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Table 4). However, the interaction term for pain self-efficacy and pain intensity was not
significant (b=.79, SE=.62, 95%CI [-.69, 2.27], R2 change=.01), demonstrating no evidence of a
moderating role of pain self-efficacy.
Mediating Roles of Parental Responses on Youth QOL
In the total effect model, the positive relation between parent psychological flexibility
and youth quality of life was significant (path c; b=5.45, p<.01, 95%CI [1.91, 9.00]; Figure 1).
Results of the parallel mediation (Figure 2) revealed that only protectiveness significantly
partially mediated the effect of parent psychological flexibility on youth QOL (95% CI [.49,
5.00]; ratio of the indirect effect to the total effect was 44%), statistically suggesting that parents
with low psychological flexibility were more likely to have youth who reported low QOL via a
greater use of parental protectiveness. In contrast, monitoring did not significantly mediate the
effect of parental psychological flexibility on youth QOL (95% CI [-2.55, .68]). The effect of
parent psychological flexibility on youth quality of life was not significant after taking into
account parents’ reported protectiveness and monitoring responses.
Discussion
This study sought to apply a family-based, resilience-risk framework to understand
quality of life outcomes for pediatric chronic pain. Results from this study build upon existing
research by addressing gaps in the current literature, such as the paucity of research on parent
responses other than protectiveness, as well as novel associations among parent resilience factors
and youth outcomes (e.g., parent psychological flexibility, youth pain self-efficacy). Moreover,
this study is the first to report on the parent response style of distraction in relation to youth
outcomes in a chronic pain context.

14
Results indicated that youth pain acceptance, pain self-efficacy, and parental
psychological flexibility are resilience factors moderately to strongly related to higher youth
QOL. Additionally, strong positive associations and large effect sizes were found among these
variables, consistent with a positive feedback loop within the family in thinking about pain from
a resilience perspective (e.g., emphasizing acceptance over avoidance, and believing that one can
function despite pain).
Consistent with previous research, results revealed that high parental psychological
flexibility cannot be fully explained by low youth pain, as the two appear weakly related [36,43].
Indeed, all parent variables examined were weakly related with pain intensity, although all parent
variables except monitoring showed small to moderate associations with youth QOL. In our
study, pain self-efficacy was not associated with pain intensity, and pain acceptance shared a
significant but small correlation with pain intensity. Thus, it appears that for youth, pain intensity
plays a small and potentially variable role with their levels of pain acceptance and pain selfefficacy. Although directionality is unknown in this cross-sectional study, the importance of the
family context in promoting resilience despite pain levels is clear, and family-based interventions
may be important to optimize QOL.
In contrast to a previous study that found that youth pain acceptance moderated the
association between youth pain intensity and functional disability in youth with juvenile arthritis
[19], the moderation models in our study with QOL as an outcome did not support similar
findings. Of note, pain intensity in the study by Beeckman et al. (2018) was calculated via
averaging youth’s scores on their current, worst, and average pain ratings, whereas this study
examined the youth’s single average pain intensity rating. Within the resilience-risk model, pain
acceptance and pain self-efficacy are conceptualized as processes or ‘states’ that are utilized
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when a youth is confronted with pain. Therefore, it is possible that pain acceptance and pain selfefficacy may have a stronger effect when youth are confronted with more severe pain suggesting
that examining ‘worst’ pain ratings is an avenue for future research. Moreover, our results are in
contrast to a previous study of adults with chronic pain that utilized an accelerometer to examine
momentary associations between pain intensity, pain acceptance, and pain interference found
that pain acceptance moderated the association between pain intensity and pain interference [49].
Therefore, it is possible that the method of retroactive assessment was also not sensitive enough
to detect a moderating effect. This study also reported on a Canadian sample from an outpatient
chronic pain clinic within a children’s hospital. Given that moderation analyses may be
particularly vulnerable to the effects of situational factors [22], another possibility is that cultural
or contextual factors influenced the ability to detect a moderating effect. Continued replication,
as well as the use of more rigorous, momentary data collection methods is important in order to
draw firm conclusions.
Parents’ responses to their youth’s pain play an important role in the youth’s pain
experience [26,32]. One previous study examined the role of parental distraction in youth with
chronic abdominal pain during an acute pain task [50]. Ours is the first study to examine the
association of parental distraction with youth outcomes in a pediatric chronic pain context.
Importantly, the low internal consistency of the distraction subscale makes the results difficult to
interpret and we were unable to conduct the planned mediation including this variable.
Tentatively, based on the present results, associations between parent distraction and youth pain,
QOL, and pain acceptance suggest that distraction may be more consistent with an avoidant than
an acceptance-based response. It is understood that acceptance rather than avoidance of pain is
necessary for pain adaptation and maintained functioning [51]. However, the role of parental
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distraction is unclear because some types may be helpful if they encourage the youth to engage
in valued activities that they enjoy (e.g., playing a game with friends), or may be unhelpful if
interpreted as parental dismissiveness or encouraging of more cognitive distraction (e.g., ARCS
item: “talk to your child about something else to take your child’s mind off it [pain]”). In part,
this variability may explain the low reliability of the distraction subscale used in this study.
Parent minimizing was also characterized by low internal consistency. Minimizing was
the least frequently utilized parental response style, potentially indicating a social desirability
bias. In this study, minimizing was generally negatively associated with youth outcomes. A
challenge in the current research base around parental responses to pediatric chronic pain has
been that most of the research has focused on protectiveness, and very few report data including
the other identified response styles. Parental distraction and minimizing may be important
response styles to consider; it is therefore crucial that further development of psychometrically
sound assessments is considered.
Consistent with previous findings, protectiveness was only weakly related with youth
pain intensity [27,52,53]. However, a medium-sized relation was found between protectiveness
and psychological flexibility, suggesting that parents’ own cognitions share a stronger
association with protectiveness than the youth’s reported pain. Previously, parents’ own
catastrophizing and confidence about their youth’s ability to function were found to be more
strongly related to their protectiveness than their youth’s actual functioning [33]. Taken together,
these findings highlight some important considerations. First, parents’ own attitudes and beliefs
can contribute to their protectiveness more than child-specific factors, and thus are important to
consider in pediatric pain assessment and treatment. Second, parental responses stem from a
desire to help their child’s pain, and thus, protectiveness may be a reflection of parents
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inadvertently engaging in unhelpful responses in an effort to protect their child from pain [54].
Taken together, interventions targeting parent behaviors, attitudes, and beliefs about pain should
be considered an important part of pediatric chronic pain management.
Protectiveness showed a significant but small-sized association with youth pain
acceptance. In contrast, a strong relation was found between protectiveness and youth pain selfefficacy. Although specifying directionality is not possible given the cross-sectional design, one
interpretation of the latter finding is that the more parents try to restrict their youth’s activities,
the less confident the youth may feel in his/her ability to engage in tasks of daily living, such as
homework and chores. Alternatively, youth who have lower confidence in their ability to
complete daily tasks may be more likely to elicit protective responding from their parents. The
mechanisms underlying these relations are unclear. For example, it is possible that parental
protectiveness negatively impacts youth QOL via its negative impact on the youth’s pain selfefficacy. Investigating mechanisms would provide important information regarding the role of
parental responses on youth QOL, and factors to target in treatment.
Surprisingly, parental monitoring was not significantly related with any youth outcomes
(effect sizes nearly zero), although it was moderately correlated with higher protectiveness and
distraction. Additionally, mediation models that examined protectiveness and monitoring
together highlighted the importance of protectiveness (and not monitoring), such that parents
with low psychological flexibility had youth who reported significantly lower QOL via higher
parent protectiveness. Previously, parental catastrophizing has been correlated with higher
monitoring [33], suggesting that monitoring is closely associated with factors that have been
found to underlie protectiveness and predict youth functional disability [55]. However,
monitoring in isolation does not appear to relate strongly to outcomes. Current understandings of
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parental solicitous behaviors are that they tend to reinforce pain versus function and are
associated with negative youth outcomes [26,56]. Notably, solicitousness is characterized by
behaviors associated with both “monitoring” and “protectiveness” (e.g., attention to the pain and
restriction/avoidance of activities). Thus, it may be possible that parental attention exerts a
negative influence when combined with protectiveness. Indeed, the two are moderately
correlated, and parents who check-in more with their youth may be more likely to act on that
information with protectiveness. Outcomes may also differ depending on when the monitoring
occurs. Parents who check-in more frequently while their child is exhibiting pain behaviors may
reinforce those behaviors [57]. However, if monitoring is non-contingent on pain (i.e., parents
check-in at consistent intervals rather than in response to pain in the moment), it may be less
reinforcing. Further research, which includes live, observational data of parental responses to
their child’s pain is warranted in order to better understand the role of these behaviors in-themoment, and optimally inform parent and family-based interventions for pediatric chronic pain.
Strengths, Limitations, and Future Directions
This study included a comprehensive examination of youth and parent resilience and risk
factors, including youth pain self-efficacy, and the recently identified parent response styles of
distraction, minimizing, and monitoring. The results from this study add to a growing literature
of the individual and family factors that help youth with chronic pain maintain their functioning.
Replication and logical extensions are important and necessary to verify the likelihood that the
effects and mechanisms are reliable across a wide range of contexts [22], as well as clarify
inconsistencies in the literature. Our results were consistent with some previous findings, such as
the cross-sectional mediating role of protectiveness in the relation between parent psychological
flexibility and youth outcomes [37], and inconsistent with other studies, such as the potential
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buffering role of youth pain acceptance on pain intensity [19]. Therefore, results from this study
contribute to current research findings, as well as demonstrate the need for further, rigorous
examination.
The results of this study must be considered within the context of some limitations. One
limitation that has been briefly discussed is the internal reliability of the ARCS. Although the
internal reliabilities are consistent with previously published research [23,58], the distraction and
minimizing subscales demonstrated low internal consistency, making it difficult to draw
conclusions from the results. Further instrument development and psychometric testing are
necessary to contribute more meaningful research that examines a full complement of parent
responses beyond protectiveness. Moreover, youth perceptions of their parents’ typical responses
to pain, and how this in turn relates to youth outcomes is an area for future research. Secondly,
this study recruited a clinical sample of youth from a hospital outpatient chronic pain clinic; thus,
it is unknown whether the results generalize to youth who do not seek or have access to pain
management services, such as youth who may be seen in community-based clinics. Efforts to
include community-based samples may add to our increasing understanding of resilience and risk
mechanisms in pediatric chronic pain, and potential implications for healthcare utilization. This
study also utilized a cross-sectional design (and thus inferences about causality, especially in
mediation models, cannot be made) and parent respondents were predominantly mothers.
Longitudinal research is needed to confirm exploratory results found from the mediation models,
and further studies examining the role of both mothers and fathers in the youth’s pain and
functioning outcomes could elucidate the complex relations among chronic pain and its
psychosocial correlates, throughout development and within the family context. This study also
focused solely on parent factors, although other social influences such as friends/peers are also
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important to consider. Given that some evidence has been found that the quality of peer
relationships may negatively impact functioning in youth with chronic pain regardless of parents’
cognitions and behaviours [59], further widening our conceptualization of social risk and
resilience is a crucial direction for future research. Additionally, although the analyses in the
current study controlled for age and gender effects, it is possible that parent cognitions and
responses could differ by youth age, and future research into age and gender based differences
may be important. Finally, further development and examination of the resilience-risk model
including other youth and/or parent risk factors of pain catastrophizing, pain interference, fear of
pain, anxiety, or depression may be helpful to providing greater information on the factors that
interact to impact quality of life in youth with chronic pain.
This study is part of a growing literature focused on exploring factors that help youth
maintain functioning despite chronic pain. Findings from this study support the resilience-risk
model of pediatric chronic pain [7] and highlight important youth and parent treatment targets to
optimize QOL in youth with chronic pain.
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Figure 1. Total effect model for the relation between parent psychological flexibility and youth QOL (path c).
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Figure 2. Standardized b-coefficients for the relation between parental psychological flexibility
and youth QOL (path c’) as mediated by parental protectiveness (path a1xb1) and monitoring
(path a2xb2)(n=107). The indirect effect of protectiveness was found to be statistically
significant, indicating that protectiveness partially mediated this relation. The ratio of the indirect
effect to the total effect was 44% for protectiveness.
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Table 3
Linear regression models examining the moderating role of youth pain acceptance on the
relation between youth pain intensity and quality of life
b
11.43
[6.61, 16.26]

SE b
2.44

p
<.001

Pain Intensity

-.73
[-2.09, .63]

.69

.29

Pain Acceptance x Pain Intensity

.46
[-1.72, 2.64]

1.10

.68

Pain Acceptance

Note*: n=114. 95% confidence intervals are reported in square brackets.
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Table 4
Linear regression models examining the moderating role of youth pain self-efficacy on the
relation between youth pain intensity and quality of life
b
7.17
[4.13, 10.21]

SE b
1.54

p
<.001

Pain Intensity

-.90
[-2.27, .47]

.69

.19

Pain Self-Efficacy x Pain Intensity

.79
[-.45, 2.02]

.62

.21

Pain Self-Efficacy

Note*: n=113. 95% confidence intervals are reported in square brackets.

